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I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally ftled" and are not annexed to 
the report since they do not contain amendments.) : 

Description, pages: 



1-14 



as originally filed 



Claims, No. 

1-19 



with telefax of 



15/08/2000 



Drawings, sheets: 

1/6-6/6 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



3. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70^(c)) : 



I 4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicabilrty; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


4,5,8-19 




No: 


Claims 


1-3.6,7 


Inventive step (IS) 


Yes: 


Claims 


9-15,18,19 




No: 


Claims 


4,5,8,16,17 


Industrial applicability (lA) 


Yes: 


Claims 


1-19 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

Vllt. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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INTERNATIONAL PRELIMINARY International application No. PCT/CA99/00731 

EXAMINATION REPORT - SEPARATE SHEET 



ad section v.: 

The most relevant prior art cited in the international search report is considered to be 
represented by the following documents: 

D1 EP-A-709 403 

D2 WO-A-97 47665 

D3 EP-A-802 21 6 (cited as D4 in the written opinion). 

D1 discloses in claims 1 - 10 a curable composition comprising a hydrocarbon polymer 
containing at least one alkenyl group which can undergo a hydrosilylation reaction and 
an organohydrogenpolysiloxane hardener containing at least two hydrosllyl groups per 
molecule which react by hydrosilylation reaction (melt phase) forming a branched 
copolymer. The hydrocarbon polymer may be polypropylene (page 3, line 7) and the 
organopolysiloxane is identical with the formulae according to claims 2, 3, 6 and 7 of 
the present application (see pages 4 - 6 of D1 ). The particularly preferred random 
copolymer MDMS of the present application is disclosed in the first formula on page 5 
of D1 . It is pointed out that the term 'melt phase hydrosilylation' does not exclude a 
polymer made In a mold, in particular, taking into account the description of the present 
application at page 8, lines 20 - 21 where a 'hot press' is considered as suitable 
equipment. In addition, the term 'branched' is not so clearly defined as to exclude 
crosslinks since more than two Si-H groups in the polysiloxane reactant may provide 
branching and crosslinking (see D2, page 6, lines 33 - 35). 
The subject matter of claims 1 - 3, 6 and 7 of the present application is therefore 
considered to be anticipated by D1 (Article 33(2) PCT). 

D3 discloses in clairins 6 - 9 a copolymer of polypropylene and organopolysiloxane 
prepared by hydrosilylation reaction between a vinyl terminated polypropylene and an 
organohydrido polysiloxane having an average of at least two Si-H groups in the 
molecule. Since the copolymer is not restricted to any specific preparation process or /• 
distinguished by specific product parameters, this disclosure of D3 Is considered to / 
anticipate the subject matter of claims 1 - 3 of the present application (Article 33(2) |-^ 
PCT). 
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D2 is considered to represent the nearest prior art with regard to inventive step 
teaching a polysiloxane nnodified polypropylene nnade by hydrosilylation. reaction. The 
difference between the presently claimed product and process and the disclosure of D2 
is the polysiloxane which provides linear products in D2 and branched polymers in the 
present application. The problem to be solved with regard to D2 appears to be the 
provision of alternative poly si loxanes suitable for the hydrosilylation reaction known 
from D2. The problem mentioned at page 2, lines 3 - 13 of the present application 
regarding the problems resulting from the thermal degradation of polypropylene may 
and have been already solved by using eg a metallocene polypropylene or an 
amorphous polypropylene (see eg page 8, lines 10 - 14 of the present description and 
page 6, lines 8 - 10 of D2)/Taking into account the teaching of D2 at page 7, lines 1 - 
5, ie that using polysiloxanes having more than two Si-H groups may provide 
polypropylenes suitable as reactive compatibilizers, a combination with D4 teaching 
> suitable polysiloxanes having more than two Si-H groups per molecule appears to be 
obvious thus suggesting the subject matter of claims 4, 5, 8, 16 and 17 of the present 
application (Article 3383) PCT). 

ad section Vlil.: 

The expressions 'branched' and 'melt phase' while having a meaning for the skilled art 
worker have no clear and specific definition with regard to the scope of a claim and 
cannot therefore serve as clear, distinctive features over the prior art (Article 6 PCT). 
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ad section V.: 

The most relevant prior art cited in the international search report is considered to be 
represented by the following documents: 

D1 EP-A-709 403 

D2 WO-A-97 47665 

D3 EP-A-802 216 (cited as D4 in the written opinion). 

D1 discloses in claims 1 - 10 a curable composition comprising a hydrocarbon polymer 
^ containing at least one alkenyl group which can undergo a hydrosilylation reaction and 
an organohydrogenpolysiloxane hardener containing at least two hydrosilyl groups per 
molecule which react by hydrosilylation reaction (melt phase) forming a branched 
copolymer. The hydrocarbon polymer may be polypropylene (page 3, line 7) and the 
organopolysiloxane is identical with the formulae according to claims 2, 3, 6 and 7 of 
the present application (see pages 4 - 6 of D1). The particularly preferred random 
copolymer MDMS of the present application is disclosed in the first formula on page 5 
of D1. It is pointed out that the term 'melt phase hydrosilylation' does not exclude a 
polymer made in a mold, in particular, taking into account the description of the present 
application at page 8. lines 20 - 21 where a 'hot press' is considered as suitable 
equipment. In addition, the term 'branched' is not so clearly defined as to exclude 
» crosslinks since more than two Si-H groups in the polysiloxane reactant may provide 
branching and crosslinking (see D2, page 6, lines 33 - 35). 
The subject matter of claims 1 - 3, 6 and 7 of the present application is therefore 
considered to be anticipated by D1 (Article 33(2) PCT). 

D3 discloses in claims 6 - 9 a copolymer of polypropylene and organopolysiloxane 
prepared by hydrosilylation reaction between a vinyl terminated polypropylene and an 
organohydrido polysiloxane having an average of at least two Si-H groups in the 
molecule. Since the copolymer is not restricted to any specific preparation process or 
distinguished by specific product parameters, this disclosure of D3 is considered to 
anticipate the subject matter of claims 1 - 3 of the present application (Article 33(2) 
PCT). 
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D2 is considered to represent the nearest prior art with regard to inventive step 
teaching a potysiloxane modified polypropylene made by hydrosilylation reaction. The 
difference between the presently claimed product and process and the disclosure of D2 
is the polysiloxane which provides linear products in D2 and branched polymers in the 
present application. The problem to be solved with regard to D2 appears to be the 
provision of alternative polysiloxanes suitable for the hydrosilylation reaction known 
from D2. The problem mentioned at page 2, lines 3 - 13 of the present application 
regarding the problems resulting from the thermal degradation of polypropylene may 
and have been already solved by using eg a metallocene polypropylene or an 
amorphous polypropylene (see eg page 8, lines 10 - 14 of the present description and 
page 6, lines 8 - 10 of D2). Taking into account the teaching of D2 at page 7, lines 1 - 
5, ie that using polysiloxanes having more than two Si-H groups may provide 
^ polypropylenes suitable as reactive compatibilizers, a combination with D4 teaching 
suitable polysiloxanes having more than two Si-H groups per molecule appears to be 
obvious thus suggesting the subject matter of claims 4, 5, 8. 16 and 17 of the present 
application (Article 3383) PCT). 

ad section VIII.: 

The expressions 'branched* and 'melt phase' while having a meaning for the skilled art 
worker have no clear and specific definition with regard to the scope of a claim and 
cannot therefore serve as clear, distinctive features over the prior art (Article 6 PCT). 
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1. A branched copolymer of polypropylene (P?) arxd a 
s:.licone polymer which is produced by melr phase 
hydrosi ly 1 ac ion . 

2. The copolymer of claim 1 wherein said silicone 
polymer is a polysilane of che Formula I : 
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wherein X is an organic end group. W is an orgarxic or 
inorganic group, with X and W being selected such that 
che polysilane concams at lease cwo St-H groups and 
sufficient co provide a branched structure, and and 
na are rhe number of repeating groups in the chain. 
3. The copolymer of claim 2 wherein said polysilane 
of formula X is a polyhydrosiloxane of che formula: 
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The copolymer of claim 1 wherein said silicone 
polymer is a polysilane of che Forroula II : 
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wherein X i.3 an organic end group. W o-s an organic or 
morganxc group, wich. x and H being selected such. cKac 
the polyBilane contains at least two Si-H groups amd 
sufficient to provide a branched structure, euad ni, ria 
and na are the number of repeating groups in the chain. 
5. The copolymer of claim 4 wherein said polysilane 
of Formula II is a branched polyhydrosiloxane of the 
formula: 
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6. The copolymer of claim l wtieretn said, silane 
polymer is a polysilane of clxe formula III: 



I 

Si 
I 



— o 



til 



wherein W is an organic or inorganic group selected 
such chac the polysllane concains ac lease "cwo Si-H 
groups and sufficient: co provide a branched scruccure. 
and n is che number of repeating groups m the chain. 
7. The copolymer of claim 6 wherein said polysilane 
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MUtiNCHbN : 15- 8 



is a cyclxc polyhydrosiloxane of the formula: 

H 



I 




8. The copolymer of claint 1 wherein said silicone 
polymer xs a mechylhydrosiloxane-dlmechylsaloxane 
random copolymer (MDMS) , . 

9. The copolymer of claim 8 wherein che racio of PP 
CO MDMS IS such rhac the copolymer contains free Si-H 
groups. 

10. The copolymer of claim 9 which as coupled, through 
free Sx-H groups, co an inorganic filler, xnorganic 
surface, a hydroxy- containing polymer, vxnyl-contalning 
polymer or other polymer containing functional groups 
reactive with free Si-H, 

11. The copolymer of claim 10 wherein said coupling is 
effected by a hydros ilylat ion reaction or a 
dehydrogenerative coupling reaction. 

12. The copolymer of claxm 9 wherein the free Si-H 
groups are cross-linked. 

13. The copolymer of claim 12 wherein free Sx-H groups 
are connected into a Si -OH gx-oup t>y a metal-catalyzed 
reaction with water and subseqpxently dehydrogenacively 
coupling to a second Si-H group, 

14. The copolymer of claim 12 wherein Si-H groups are 
reacted by dehydrogenative coupling, 

15. The copolymer of claim 8 which is coupled to 
metallic, glass, ceranriic or other vitreous surface. 
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16. A blend of incomparable blend partners which are 
polypropylene (PP) and a me chyl hydros iloxane - 
damechylsiloxane random copolymer (MDMS) , in which the 
incoTmpaizibie blend partners are connected by a 
hydros ilyl at ion reaction in the form of a branched PP- 
MDMS block copolymer . 

17. The blend of claim 16 containing free Si-H groups. 

18. A process of forming a branched ' polypropylene, 
which comprises effecting melt phase hydros ilylacion of 
a terminally-unsaturated polypropylene m the presence 
of a methylhydrosiloxane-dimethylsiloxane random 
copolymer (MDMS) . 

19. A process of forming a branched polypropylene, 
which comprises: 

effecting hydros ilyl at ion at a vinyl end of 
polypropylene with a crialkoxysilane to form a 
functional ized polymer, and 

thereafter effecting post- reaction branching of 
the functional ized polymer by reacting 3i-OR groups to 
form a Si-O-Si bridge. 
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FOR FURTHER ACTION preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
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International filing date (day/month/year) 
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Priority date (day/month/year) 
14/08/1998 



International Patent Classification (IPC) or national classification and IPC 
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UNIVERSITY OF WATER LOO et ai. 

1 . This international preliminary examination report has been prepared by this international Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

Kl This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 

1 H Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 
Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/CA99/00731 



I. Basis of the report 

1 This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as ''originally filed'' and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-14 as originally filed 

Claims, No.: 

1-19 with telefax of 1 5/08/2000 

I Drawings, sheets: 

1/6-6/6 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings. sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

1 

* 4. Additional observations, if necessary: 



Form PCT/IPEA/409 (Boxes l-Vlll. Sheet 1) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/CA99/00731 



V. 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



4,5,8-19 
1-3.6,7 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



9-15,18,19 
4,5.8,16.17 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-19 



2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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D2 is considered to represent the nearest prior art with regard to inventive step 
teaching a polysiloxane modified polypropylene made by hydrosilylation reaction. The 
difference between the presently claimed product and process and the disclosure of D2 
is the polysiloxane which provides linear products in D2 and branched polymers in the 
present application. The problem to be solved with regard to D2 appears to be the 
provision of alternative polysiloxanes suitable for the hydrosilylation reaction known 
from D2. The problem mentioned at page 2, lines 3 - 13 of the present application 
regarding the problems resulting from the thermal degradation of polypropylene may 
and have been already solved by using eg a metallocene polypropylene or an 
amorphous polypropylene (see eg page 8, lines 10 - 14 of the present description and 
page 6, lines 8 - 10 of D2). Taking into account the teaching of D2 at page 7, lines 1 - 
5, ie that using polysiloxanes having more than two Si-H groups may provide 
polypropylenes suitable as reactive compatibilizers, a combination with D4 teaching 
suitable polysiloxanes having more than two Si-H groups per molecule appears to be 
obvious thus suggesting the subject matter of claims 4, 5, 8, 16 and 17 of the present 
application (Article 3383) PCT). 

ad section VIII.: 

The expressions 'branched* and 'melt phase' while having a meaning for the skilled art 
worker have no clear and specific definition with regard to the scope of a claim and 
cannot therefore serve as clear, distinctive features over the prior art (Article 6 PCT). 
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D2 is considered to represent the nearest prior art with regard to inventive step 
teaching a polysiloxane modified polypropylene made by hydrosilylation reaction. The 
difference between the presently claimed product and process and the disclosure of D2 
is the polysiloxane which provides linear products in D2 and branched polymers in the 
present application. The problem to be solved with regard to D2 appears to be the 
provision of alternative polysiloxanes suitable for the hydrosilylation reaction known 
from D2. The problem mentioned at page 2, lines 3 - 13 of the present application 
regarding the problems resulting from the thermal degradation of polypropylene may 
and have been already solved by using eg a metallocene polypropylene or an 
amorphous polypropylene (see eg page 8, lines 1Q - 14 of the present description and 
page 6, lines 8 - 10 of D2). Taking into account the teaching of D2 at page 7, lines 1 - 
5, ie that using polysiloxanes having more than two Si-H groups may provide 
polypropylenes suitable as reactive compatibilizers, a combination with D4 teaching 
suitable polysiloxanes having more than two Si-H groups per molecule appears to be 
obvious thus suggesting the subject matter of claims 4, 5, 8, 16 and 17 of the present 
application (Article 3383) PCT). 

ad section VIII.: 

The expressions 'branched' and 'melt phase' while having a meaning for the skilled art 
worker have no clear and specific definition with regard to the scope of a claim and 
cannot therefore serve as clear, distinctive features over the prior art (Article 6 PCT). 
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CLAIMS 

What we claim is: 

1. A branched copolymer of a polymer and a silicone 
polymer . 

2. The copolymer of claim 1 wherein said polymer is 
polypropylene (PP) . 

3. The copolymer of claim 2 wherein said silicone 
polymer is a polysilane of the Formula I: 



W 
I 

•Si — z 



w 



w 



-Si ■ 

I 

w 



-1 



n 



r»2 



1 



4. The copolymer of claim 3 wherein said polysilane 
of formula I is a polyhydrosiloxane of the formula: 



CH3 



H 



H — Si — O — Si — O — 



CH3 



CH3 



CH3 
I 

Si — O 
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CH3 
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Si O 
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CH3 



CH3 
I 

Si — H 
I 

CH3 



5. The copolymer of claim 2 wherein said silicone 
polymer is a polysilane of the Formula II: 
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6. The copolymer of claim 5 wherein said polysilane 
of Formula II is a branched polyhydrosiloxane of the 
formula : 



H — 



CH3 

Si — O 
I 

CH3 



V CH3 
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Si — O — Si — O — Si — o 
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7. The copolymer of claim 2 wherein said silane 
polymer is a polysilane of the formula III: 

W 
I 

I Si 

1 

w 

n 



8. The copolymer of claim 7 wherein said polysilane 
is a cyclic polyhydrosiloxane of the formula: 



H 




" H 

O 

9. The copolymer of claim 2 wherein said silicone 
polymer is a methylhydrosiloxane-dimethylsiloxane 
random copolymer (MDMS) . 

10. The copolymer of claim 9 wherein the ratio of PP 
to MDMS is such that the copolymer contains free Si-H 
groups . 

11. The copolymer of claim 10 which is coupled, 
through free Si-H groups, to an inorganic filler, 
inorganic surface, a hydroxy- containing polymer, vinyl- 
containing polymer or other polymer containing 
functional groups reactive with free Si-H. 

12. The copolymer of claim 11 wherein said coupling is 



Z 
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effected by a hydrosilylat ion reaction or a 
dehydrogenerative coupling reaction. 

13. The copolymer of claim 10 wherein the free Si-H 
groups are cross -linked. 

14. The copolymer of claim 13 wherein free Si-H groups 
are connected into a Si -OH group by a metal -catalyzed 
reaction with water and subsequently dehydrogenatively 
coupling to a second Si-H group. 

15. The copolymer of claim 13 wherein Si-H groups are 
reacted by dehydrogenat ive coupling. 

16. The copolymer of claim 9 which is coupled to 
metallic, glass, ceramic or other vitreous surface. 

17. The polymer of claim 1 which is produced by melt 
phase hydrosilylat ion. 

18. A blend of incompatible blend partners which are 
polypropylene (PP) and a silicone polymer. 

19. The blend of claim 18 wherein said silicone 
polymer is ' a methylhydrosiloxane-dimethylsiloxane 
random copolymer (MDMS) . 

20. The blend of claim 14 wherein the incompatible 
blend partners are connected by a hydrosilylat ion 
reaction. 

21. The blend of claim 20 in which the incompatible 
block partners are connected by said hydrosilylat ion 
reaction in the form of a branched PP-MDMS block 
copolymer . 

22. The blend of claim 21 containing free Si-H groups. 

23. The blend of claim 18 wherein the incompatible 
blend partners are connected by a Si-O-Si bridge. 

24. A process of forming a branched polypropylene, 

which comprises effecting melt phase hydrosilylat ion of 

a polymer containing unsaturation in the presence of a 

methylhydrosiloxane-dimethylsiloxane random copolymer 
(MDMS) . 
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25. The process of claim 24 wherein said polymer is 
terminally-unsaturated polypropylene. 

26. A process of forming a branched polymer, which 
comprises : 

effecting hydrosilylat ion of a unsaturation in a 
polymer with a trialkoxysilane to form a f unct ionalized 
polymer, and 

thereafter effecting post - react ion branching of 
the f unctionalized polymer by reacting Si-OR groups to 
form a Si-O-Si bridge, 

27. The process of claim 26 wherein said 
hydrosilylation is effected at a vinyl end of 
polypropylene . 
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